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Goals of the study

e Evauatethe McRAS cloud schemein the
NASA/NCAR fvGCM

 McRAS has been shown in several papers
to perform well in climate ssimulations as

well asin tests in a single-column model

 Asobjedively aspossble, test MCRASIN
aforecast mode in the GCM, as clouds are
dependent on wedher and its dynamics
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May & June Precipitation anomaly
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Model Description

e fvGCM uses finite-volume dynamical core
e Clouds and radiation from NCAR CCM3

e McRAS cloud scheme also used in f'vGCM
— Based onRdaxed Arakawa-Schulbert
— Prognastic cloudliquid water

e Chou et al. radiation used with McRAS
e Model runat 0.5 x0.625 with 3 levels
e 10-day forecast run dally at NASA Goaddard
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Model References

o fVGCM:
— finite-volume (Lin & Rood, 1996,). Climate)

— Model physicsfrom NCAR CCM3 (Hurrell et al., 1998,
J. Climate)

— Conwvedion (Zhang & McFarlane, 1995, Atmos.-Ocean.)
— Community Land Model

e McRAS (Sud & Walker, 199a& b, J. Climate):

— Relaxed Arakawa-Schubert (Moorthi & Suarez, 1992,
Mon. Wea. Rev.)

— Cloudradiative forcing (McFarquhar, 2001,QIJMRS)
o Chouet al. radiation (1998& 1999, J. Climate)
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Experiment Design

Initial soil moistures from spun-up CLM
Dally averages made from 127 to 127

Monthly averages were made from average
of daily values based on start date of the
simulation and the lead-time of forecast

In thisway, monthly “Day 1” to “Day 9”
lead-time forecasts were produced for both
months and cloud schemes

Can be considered an ensemble of forecasts
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Experiment Representation

Day 1
Day 2
Day 3
Day 4
Day 5

rays 31 Daysfor May

Day 7

30 Daysfor June
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McRAS — May 2003 Precipitation (mm/day)
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June Precipitation

fvGCM — June 2003 Precipitation {mm/day)
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May Climatology Precipitation anomaly
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Anomaly Correlation (AC)

0,0,
O = Obsarvations, M = Model; ¢ = Standard Deviation

Overbar represents climatological values

1,] represents each continental U.S. point
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May & June Precipitation AC

Precipitation AC — continental United States
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May & June SLP AC

SLP AC — continental United States
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May & June 500hPa Heights AC

500 hPa heights AC — continental United States
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500hPa Heights AC w/o zonal averages

500 hPa helghts AC — U. S minus globol zonol overoge
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1.

2.

Conclusions
MCcRAS was successfully evaluated in a
forecast mode in the fvGCM

The McRAS cloud liquid water scheme
Improved the ssmulation of precipitation
In forecasts for May and June 2003

Further tuning of MCRAS as coupled to
cloud-radiation parameters needed

This methodology will be used to evaluate
future upgradesto McRAS & other physics
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